~& 


OFFICE OF THE DIRECTOR OF DEFENSE RESEARCH AND ENGINEERING 3 
WASHINSTON 28, D.C. , 





1B July 1960 





‘ 


I. 
ce 
HL 
IV. 
ve 
Vi. 


vil. 


"VIL 


1% 


X. 





Annex A 


Annex B 


Annex C 


Annex D 


Annex E 





eee 
ie. a Te 


REVIEW? AND RECOMMENDATICNS OF USAF SATELLITE — + 


RECONNAISSANCE PROJECT SAMOS 


Table of Contents 


General - Back, round 


#- 


General - Political 


? _~ z . . s ye 
ato « ‘ Pe 
Fg a? rs % $ - at’ . 


General - Requirements 


ry 


General - Readout 


q i i . 


: cae 
Gener] - Recovery , E 
- Weather a: 


"WP se a 


anc 


Opiical - Subsystem "El - EZ - E5" 
Data Processing - Subsystem "!"' 


ELIN1/C< MINI - Subsystem “Fl - F2 - F3" ee 


opted oat 78 he cadee® 


Management — . OS 


ar 
« %% 
ond 
RR TTT ARETE vs 
° : .¥: 
* 


s 
@ ee 
arte 
« 
oa | eee 
bad * ° 


age 


- Intelligence Wurning - Subsystems ‘E“ and ‘F" 


*, t 


- Photograpnic Perfurmince - Subsaysterr. "te" 


de 
a, * 


- Readout Linutatuens Due to Scan Rate - Subsystem "E" 


: cs : p-4. as ‘ 


- Systems Compsrison - Subs;ciem "E" 


a 
eval? 
% 
s 


g 
e 
% 
a: 


Weatner Zffects - Supsystem "i" 


4 
° c 
“ft oe? ee * *e 
edhe he ra . 


wet 


* 
e * 
te: oa? 


a REY 
*m 5, ° 


é 

. ‘ - e .* 
SG *} e 

¢ oF ; x 

ae] 


5: *, ° . 
pl pe * ww, O68 
oS. 


ne it 
A] 


: 
%. 
t 
4 
re 
% 


= 
o*@ @ 
% ~ 
* 
\) 
4. 


aoe igs’ - ; 
mt oy ee ; 


° 
fe 





aie perk : “a SURIE CAS Revi re td, Recoengn 






. * “ae . a? gree 
° - é 
. €..° o me ™ : eb oo, = 1 be ‘ Peat veer Sits 
‘ a .* “he A ae XS 
. « 
. * 2 Ps 
e 7 - 7? e* boat PR * *e * sg eo* 
* 
o 
ae *, 
om 3: ole 
a 
. ‘ +he 
‘ 
weeee nm som aM ef: Ce Ene hes Avieve | bg . 


a ES ene 3 = end aki ae ns. of USAR, Sateilicd sien: 4, aig rte 
r "3, Reconnaig re: os MOS: sty aie SNS a foe 
. Atay ae 22, os pita “ a : ; a ae, ; bag By. we 


ae > es as 


* 
-~ ; 


* . * 
a e * * 





a oe a . ate, oy : oe ae aaa a es od oe . ee © ee 2 2 dove 2 “7 a < 
~* pit , 2 : ee PORN a, ay 2 288 ~o ack apidoces 42-4, ee ro i te. Os" a Fouad e — ie ot te "apes Sut 
*e oe . +4 


pb ee nt, he Sa eR ES 





° as oe sche x * 2: ant oa LF A é " bad 2 we * 

‘ . ow ?ct ee ie Pa * ot Siig %. eB 4h pots re Agat wb it 2, “ se" h 
er ee : * a ee SL pee tq Oot; Bees aa 

e 
* . * 
I. ‘ues, “sh ese 
S comal ee | er bs 7 
° : © .o my e . = 6 P es *; -, @w« : «*? : . .* ‘. ss, ry = s w. . a. 
ct oa? ae ; a é Poa e el ". : “oe aera ; te ea ., *,*s sme 
thems e os as at eo? . : ” ones ant ~~. ee ase fy wt*y 7 ? ry 


A. Daring: tire past several montis, deliberations and studies - “ 


ot hh, : . wy seme afd AP eres 9, on After ea fy rae Vea z 
concerning the various sepacts ‘of’ the SAMOS Program, ha ve been pall aaah ~~ 





‘ 
” 


te sma a e, a 
. pbs a P, Sty tne “# “ e . ie oa hid te ‘ ‘a eapet e, 
%. ' @ , * “thee = *e ~ . tte oh, ky wt. « ~ 


by Many Sroups and individuals, The national ‘nature’ “of thi program; : “and a ‘" — oe 
‘. : , ut “eis! ea tae 
the high importance that’ ‘thie many potenti.’ Bids Ged the ‘Broda a pikes te raed 


wt 


s 
s 2 e% 





the Program, a ntrtnag a any review ninet COnisider the progra ai aie 
oe “at Penn " “Nl 4 a te ee ae. a ; SiN es 


whole in order to S most etlective. ‘Wetenily: there has: -besn’ evidende 55000) 













. : rece * i a » 3 Ce ¢ ‘e re wigs athog os es. 
wf a revised doctrine of the SAMCS Progra,’ ‘obtginsa in: : informal aires 


ah Chg . 


Cussions with members of the Ottice of — Sicretary of the Air Forms; gs 


@e *. 


. * - 


and as scen in euch disesacc: as the General: -Wilsén letter to thi BMD. 


fswavers in the meantime, eational snd international attains ‘vs ind : . =| ; 
*, “ey oage es oe roe! wats Se a 


2 new urgency, coupled with a frantic expectaincy,: for a Project wioee! +e “Sieg 
re ier foe ihe :° 


raganelesy has been butt, eee and aaderdone, Consequently, “thie. ag “aglgte 
et t 


#. ' &. Tinie: 


report nas attempted to, ‘Gonsolidate various reviews made - to date. : ~ ye Oree 





¢ 
rd 
* . e ° ry ‘ e ¢ gf. 4™ 
* . ma . * gt A is e . bd Py * ° = fae 3 
ww OO Pe arr * we en .? se 4 - : ° Fike “sen a tk *«, a+ af . .” od, oct * “ate*e® 
a . a * . sy, ; - os eo. * . 4 ¢ 
= » 
° 
. 
™ s 
= at e 
We” 
e 
Se +8. . 
me Oe . 
4 
= 
aw 
2 
. 
e 
ee 
s 
. 
* 








IT, 





General- 


Political 


Ee ¢ 2; oe ote eee 








. e _ © 
— SECRET 


Li. GENERAL ~- Political and Management Considerations 


A. The universal applicationn of satellite reconnaissance bave not been 
fully recognized. World-wide mapping, disarter and rescue surveys, geological 
search, veather analysis and warning, peace-time inspection and disarmament 
control, are al) possible functions of satellites. Aside from these practical 
applications, the scientific results are, of course, also of very great import ance. 

B. Internations) and national approval to conduct operations is, and vill 
continue te be, @ serious protien. ‘The situation must be such that the program 
wi.) be ecceptatle politically — initially, on aU. S. National besis, and 

7, on an international basis. The includes favorable indoctrination of the 
puolic, operational and/or executive control by an organization capable of 
sponsering beth ailitary and eivilian pesce-tinme utilisation ef SAMOS, and of 
expeditiously ari effectively explettine the eni results. Whenever political | 
approval is discussed, it mat be remenberec that. the Soviet Union ciate 
in this area by putting into ordit, with no international agreement, satellites 
of various types (ine) uding at least one with photographic capabilities) and 
with no agreenent and uncertain action regarding international sharing of infor- 
mation ecquired. | 

C. The U. S. cannot afford two 8 & D prograne of this type; and the results 
of this program wil] be of priority interest not only to the USAF and the DOWD but 
to the entire intelligence ements ard the nation. 

Political approval to uncertake satellite reconnaissance will depend 
ultimately upor. the degree that the conditions ef universal application are net : 
by the SAMX systen. oe 

D. Tee military and civilian requirments are compatible — at Least, from 
the R & D point ef view — and a clearer relation will need to be established “us 


between the Department of State, MASA and the DOD as to the exploitation of R & D * 
results. | : | “ 
ou 
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E. Effective and expeditious eroleitation of the SAMOS materia) requires 
that the data reduction be accomplished simultenecusly by or in cooperation with 
all interested agencies utilizirg reference material from all available pources 
and programs. Exphasis by thc individual agencies should be consistent with 
their priority areas of interest and their respective assigned roles and wigsions. 
his indicates that existing facilities and ‘species should be used, or that 
lanedinte action should be taken to prepare an adequate facility to accomplish 
thic task if existing facilities are iradecuate. 

F. Program reorientation is necessary and so is strengthening of the 
organisation, but one should use care before ctarting completely new programs 
or. establishing completely mew orrarizatione. A solution of existing and 
current prodlems, on a technica] an‘ management level, is very vbedly needed, 
but the curhasis on new R & D orcarizations, rcw rocket devclopments, etc., 
that are not directly assectated with the priaary nissions of the systen, will 
tend to cilute or degrade timely raceipt of usable end products. 

Money and effort should be used to cloan up, expedite, and improve the 
existing program; and greater effort should be placed om obtaining improved end 
results, qualitatively and quantitatively. 

G. All of the above indicates that the progra= should be under the 
executive control of a natioral orsanication that has an international growth 
potential. 

H. hacarwandations | 

(1) It is recommenced that the NOL recommend to the NSC that executive 
reepensibility for general gaidance operational plans and policies and estab- 
lishment of operational priority, in both the civilian end ailitary applications 
of SAMOS, be piaced cnuer a new DUD executive officer (ad hoc) or under an 
existing office, suct. as, the Aceistant Secretary of Deferse/Special Operations. 
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(2) The USA be given the task of: 
(a) managing the R & D progras 
(ob) operat ing the military part of the operational progran 
either openly or ander cover of a civilian mission 
(c) making available both the raw and the analyzed data to 
all U. S. agencies designated by the Executive Office, 
whose establistmert is reccomended under (1) above. 
(3) The Executive Officer should examine the possibility ef accom- 


rlishing data rocretion ty a ®'oirt Satellate Processing and Data Reduction 


Center®. 
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Solve tas nities 
Ae Revie == geht. oe 
7 he The official requirenents for reconnaissence eatellites have - . | 


uxierpone & most important change is the last year.” Before analyzing the present 
(July 2960) situation, it is worth listing here for future discussion some of the 
interpretations presented by the USAF in official and unofficial briefings. | 
2, ‘The une of satellites as warning devices was considered basic 

until just a few nenths age. Te give effective warning (assuming thet this were. 
possible), a large number ef satellites (10 te 20) would be required to be is | 
“oxbit at the same tine, with practically instantenceus trensnission ef pictores 
required. (Scbaysten "UN), and accompanying large scale date handling effort a. 
the ground. (Subsystem "I*) (Ref. Amex A). | 
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3e It is worth noting at this point thet the principle ef concurrency noe = 2g 
has been ebserved tee etrictly heres: the data precessors should be built ealy . 3 
after the werk on the collection systes has progressed at least te the peint ef ee: 
defining the basic contepts. ‘This vas not dene in Subsystem "I" and the conse- ae 
quences ef the error are serious, | Ss 
he The effect of weather, of orbit ceeustry, resolution, and econcaic oe 
facters have been forcefully emphasized by a number ef techatcal groups and, as ‘3 
@ consequence, the feasibility ef the original scheme as a warning device has oo a 
been shown te be both problematic fre: a technical peint eof view, and almost ; a 
impossible frow an economical paint ef view. wd 
_ Se The disappesrence of the warnir, fimction as a fundamental part of , - ) “ 
the design basis is ep event ef recent eccurrence. ‘The necessary changes sive oi 
fore. of instructions by the EMD te the contractual set-up seens to have ‘Ingged " oR 
the USAF accepted charge in dectrine. | — 


6. We should note here, before it is forgotten, that it is this a 
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Te Unless the’ chenge in doctrine is receguised by all responsible 
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parties as the correction of a previous errer, some Of the ristakes ef the past 


w311 be compounded rether than elininated, : 
| R, _ Another araee. etill preseat in the Project systen, relates te the . 

Yack ef proper dissemination of Project infersstien. In the early parts of the : 
progran, a.deterwined and umarrantes effort wa: nsde to reduce the flew of ; 
information on SAMOS to the intelligence commnity with isproper use ef the > 
need-te-know security rules. . The aiteatien has iupreved, but there is still = me: 

|. AnguPfichent appresiation thet S4N08 isa national rather then a Air Pores 7 


eet * The USAF ude te all intervabed inteliigence agencies periedic and | 
candid reports on its intentions, plans. and achievements. As stated heretefore, 
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the SAMOS capabilities go far beyend merely providing intelli gence information; oe 4 
and this fact contributes further to the reeponsibd lity of the Air Force towards oy 
poeting dafornation needs ether than its om date? ld gence reqt rements, . ce ook 
Be The USTB July 1960 Docament 2 7 ve 
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On July 5, 1960, the USID re-affirned the requirements for SINS. — as 

analysis of the document brings out the following fectes | ae 
The requirement fer satellite sectaeiceaias: is ipcareaes and | | 

“@) ie veruing capability is expected, rather repeat ooreruge with ae 

intervals of one te six months; if required, come targets way need to be re~ oy bee 
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(3) Optical Feeglutions (Subsysten "E*) at 20, 5\root Ane ‘eeqaized internals 
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(4) Very flexible ZLINT devices (Subsystex "F") are desired with 
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-enphasis on R&D. The only detailed target requirements given at this tine are | ie 
these calling for identification, localizatien and analysis of ke; wiweteeeie: | 
euitters used in anti-hallistic defense, missile telemetry and satellite Links, 

(S) from a visual or optical satellite two capabilities are needed. 
Faraphrasing the USIE notes, the following appear necessary: | 

(a) A quick selution of the surveillance procvlem is needed before 
1962 te find uiseile bases under constructicn. 

(b) A continuous opsrationa! capability aimed at the high prierity 
targets, and toth eentinescs surveillance and a directed 
reconnaissance (when the weather is suicalle) are needed. 

(6) COMDT collection ia not clearly wanted until better data are 
available on the capabilities of the systen, 
C. There will te @ eontinuing renci roxent for ~hotorrantic and ELINT coverage. 
AS the state of the art permite and as the accuracy, tymec and numbers of weapons 
wvateus increase, the accuracies anc deteil rec: ired ia the end products will becems 


increasingly greater. 


IzI = 3 


s 
=» 
mh 
t 
. 
. 
s 


e 
* 
o t 
. hd a . 
. Md 
oe 
. 
. . a 
s "™ 
J 
. 
a 
* 
e 


re: 


. 
+ ” ba 
. 6 
be te. 
4 ; a 
‘ eoee ; * a ae : 7 . or 
oe a 
Pw bd de &e.* ¥ eee . * en or" e 
Wg F ogy Sacre ty eos s . ' 
“ “ - “elerz ae APS 4 oe evee “,” me esta ° ee owe "ows ig ‘ 
e ‘J a 
° 
a 
a ar ot wee were ree Lar —- os 
1 @ Se q eee eae so’e . os P . ar _ so 
2 ° 
. : * . « e@ .s 7 * : 
7 eee eer Se ER ge tis 
« 
* ? 
. t ; eo * * . oe, ¢ oe 
ee 
» - a de se * , . *. *, ., 
* 
° be . « ° 
. 
e ° 
2 . 
ry 
é ’ 
Py %» - . . sre e! or 
a e . ‘ e : \ oF . . a : os "es , 
. " . » 
. a @ « ba en, 
. - . en 
“aad & 
* 4° ie 
. e ea,* 
. ° 
* . “i ® at A q.* 
. ° . e a? 
» ° oe we 
a 
. <7 ® : a, a 
: 
« *, td = 
e «ae¢ a” : a 
: . » ; i] ® 
. e = 8 * 
e io 
e on 
e . »”* 
is bd « oe - ‘i 
ial +4 
r) 
s 
« ° - « 
° eB ° bd 
« se ° “ PALS 
. e 
. 
. Pr at 1 Ps 2 ry 
# ‘e ‘ a * i ° « ‘ 73 + 
© -~ 
7 : a s 
. e * 
e . 
2 * is e Pg o% eon 
+ ".« . e 7% 
- : r 
* . e 
e . . Se 
. . yggat ae Be we Fe 
s+ 
% 5s tge Mh wt 
e* « ie . Coded tm a 
a ce hf 
. . o” . 
a - . . * eo ™*. twde oo 
: ; ; eat the ¥ “ae 
r) 
Sige . 
rd e oo sf 
. ae » s + od 
ry 
e a « 
* whe . 
8 
: * & - va * 





oy 

Bes 

IV. GEWERAL ~ Readout ; : sang 
Ae Ths USIB reqeiromente put & erent deni of eaphasis on an early capability - 

for the detection of missile bases under construction in the period 1960-1962. “They, = fee 


also point out the neceseity for a continuing visual surveillance in the years to . - tos 
come with resolutions of 20', 5 | 





Bo The requirement for an early capability does not specify the resolution 
necessary, but it ie clear thet for the detection and identifiestion of missile 
bases under construction, the USIB considers 10C* resolution unacceptable. Detect- 
ion of constreetion work rather tnan recognition of a base may be the only possible 
result of 100! reseluticn. The necessity exists, therefcre, of carrying on sinul- 
taneously an i & D progren and a “crash" progran with the hope of obtaining initial 
Visual information of impertent current intelligence value. The usefuleessof% 
package fror an intelligence point of view ic, therefore, not comparable to its 
value as an initial R & D test. | 

Ce. ask eileen niscllidin ald Shed: waaitines Sah ee aici ia sien ce . 
restite. In this introductory paragraph it wust be emphasized that the program | — 
suffers very seriously from original conceptial errars, but this report is attempt - 


ing to make waxisnm use of resulte alresdy obtained. ww" 
| D. According to the previous SOOSISEFRELONS the early E2 payloads appear | ks 
the only means for obteining an. interin eapability of a type approaching that ef 
required by the USIP. There is a chance that additional types of payloade may be- ah 
come available by the end of 1961, but this is not considered as important as the -* 
R & D pregrm for recovery which is recommanded below, “a 


Be +h Ae Dedenentel vo: Sie progres: Ome ‘the recovery probiles: be solved . ap 
at all costs, independently of any Operational take. If this is properly done, - - ao 4 
it is felt that a solution can be obtained in tine to contribute effectively to a 
meeting the [i5i5 requirement for detection of vissile bases in CY 61-42. 
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F. The photographic readout aspects of the program sppear to have been - = 
based on unrealistic assumptions as to varsing capabilities, ani the claina _ ) 


pertaining to system capabilities vere exaggerated. However, readout is witodot. : 

edly satisfactory for all the ¥ evplieetions excepting parte come advanced video =i; 

recording capabilities. = = a 
G. aha elas dealt rien ide cease ele alee 

to obtain the rroper ansvers are: 

(1) The “start-up* problem after computer feilure and after dows tine 
for normal waintenanee, particularly if a maber of satellites are used sinultan- 
eously. — | | Slee 2 

(2) The eccuracy of the tracking information to properly progran the agit 
camere,. Specific problem areas are cmars orisntation, focusing, exposure control, Ay : 
image motion compensation, and camere on-off tines. 

(3) The possibility of jesming and the effects of a high density : Loe Sia 
electronic enviroment (Vandenberg T & 4 a) on the quality of the trenenitted 
picture. 7 

(4) The possibility of intercept of a continuously orbiting reconnaissance 
vehicle and the restraining effects of a strong diplomatic proteste os ee 
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A. ‘The necessity of achieving recolutiuns 3* or butter imposes the imaediate © ‘ a 
technical reGuirement for recovery. The present readout systcns limit the possible . 
coverage and the resolution. | Y. “a 

Zs. In centrast to assertion: cr last year that I.scoverer recoveries were . 
either “on hand or on order" 1% {2 necessa:v to conclude thet tie recovery efforts Bs 
up t now have failed com: rete2y. seordigly, 4t is orenosed tnat pie sttaee pay> 4 
loace launchatie ty abuniar<t ard rrecumably relistle THOR venterre- bee ficoartly 
devised for srolific studie: of cb,ect recover, from. orbits im space. a 

ce These exveriments siule onvulve both land and water ceceveries. They | ae 
oucKt to be charactcrired by sims tit reasonably precise instrmertation to : 
deternine the physics and mectirics of the separate stages of recovery. ‘thus, for. ._ ay 


instance, aewtstins “ehawisr said be clearly cistanruisnec from preecrtry anc 


re-entry activity. Without extensive technical informetion like this, orderly and — ares 8 


~23, 
ecntinuous recovery of a usefur prvduct cannot seriously be articipatel. ee 
‘ “Sh 

T. we believe tuat one of tne foncanentat-raasons = recovery has not been. ao 
ee? 

success wp to now, and if successful, uriikeiy to be esntimibualy i successful, is - # 


the urscesa tnrourh which the Ais Force hos fone in achieviry the des: rec Feeult, og 
We telaeve that tne alletsent fom the blame cernot be ¢ easily made to one exntractor es 
or contracting agency. We de believe, newer, that owr ard over, the influence ©“ 


on the resear:n and dew lement recovery or :erer: introcucen by the necessity for 


some icind of useable results, nas blocked the techmica!? nroccass of the main : # 
et. it is rel¢ that the precent prime esntract cesponsibility is deing well | ae 
borne technically. Sowwer, the R&D denands are so urgent that additional = ae 
assistance, probably or a test and engineering scale, is orcessary. In this way ; og 

such critie:’ issues as peracante an} other re-cntry facilities can be developed " i 
Veo 7 a 
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sithout wbslanoeii effects’ oa the development of the ‘payload itecir.- It is felt °.3i: iL 
Be 
te 


ds rejsonably decoupled fron wodiflostions in the ‘peyloede For instance, the design ’::- 
changes introduced four tines in five weeks in parachute improvements appear to be ae 
mixed up with other problems of signalling retro-rocket activity, position control, 
end so forths while there are inevitable connections among all these, critical 

stages must be separated. The rather subtle point is that technical development 
experience shows that components of a system invariably suffer in quality when 

they are developed in the systen. Only after independent recovery components, 
including parachutes or other slow-down mechanisms, have succeeded should they be | 
coupled into s specific SAMUS function, This situation would, of course, be different ; 
4f anyoue hel ever recovered anything. As it is, the present regine resembles 
efforte to develor Faraday's capacitor for the first tine during the construction ~ 
of a giant computer. | 
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VI. WEATHER 

A. Bad weather and darkness negate the possibility ef obtaining photo- 
graphic coverage, utilising either readout or recovery systens. As pertains to 
darkness, the time of year and the latitude will determine when photographic 
coverage can be obtained. As pertains to veather, the studies that have been 
 eenducted were based on statistical averages and can only be used for long-range 
plannizg purposes. Based on these studies, any conclusiens made, relative to 
the amount of coverage or the length of time to obtain total or specific area | 
coverage under actual operational conditions, are invalid. Weather is contimally 
changing and there is no assurance that a continuously orbiting satellite will 
be in tho right place at the right time. Large areac free of clouds, hase, and 
amcke occur infrequently (once or twice a month dependent on the season of the 
year), and persist for relatively short. periods of time (approximately tvo te 
three days). The SAMS readout aysten is not capable of fully exploiting large 
7 cloud-free areas because ef its narrow swath amd because of its readout linita- 
tions. A recoverable panoramic package launched at the proper tine and recovered 
- gt the end of b8 or 72 hears coeld fully exploit the good weather area. In 
addition, studies have indicated that a 70-em panoramic camera recovered in 2h 
hours will show a gain of ceverace of 6 to 18 times over the E-2 system, 
operating for the same length of time, because of readout limitations. In terns 
of information contest, the gain is between 260 and 850 times depending on the 
wicth of tne fiim used. In the case of areas that are cloud free only ane er 


two days a year, the advantages of one reccverchle package Launched at the - 


appropriate time as cosparsd to a mmber of ccr-immourly orbiting readeut packages .. 


are apparent. On the other hand, the loss of coverage during cloud free areas 
may result in a delay of nonths tefore the oppor.unity would exist again. 
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B. A comparison of the effects of weather and the nusber of days required — ae 


to obtain coverage using Various types of orbits and different swath widths is. 
shown in Annex 5. | 
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fe Tht. the nes—pas °.wie samin es cresanrly corfieured end " 
schacile? (3-1 ard Fol). In the avant that ons of the eystens os 
w'ifsnctiang, the oatse- » ‘Sten me. yield usesble FAD results, a as 
ead, to obtain exsurt=rce in leunchine dual cavloads for cover ore 
Purposes e oP gs, ¥ 
3e That, if possitie, ths laune:: scuabike be exped. ited. 
Le That thy retoedt. vegal’o an She shete svstx, Ot rot at che ie a 
QX7ENSO A Lim Tarret #: 4.6m. | | a . 
a2.SveStsTuN a. os woe 
Se «6t is recomnen“et tne. tic “<< program bo lini ted to a max iyum oe 


of fuur vehicles ™i t« Luseinated at the end of CY~1961.. It 
is felt thet @ total of seven restau: packaces (2 el) is i a 
surtinient te obtain ‘ia kuD objectives and receive mufPictont a 


w‘erial to evelicic Sor future RAD puidence in ‘this OFORs . 1 ak : ‘as! 


fe felt thet this wiil sliow cu’ficient owerlap witn the recovery” -% 
ay 
progras te insure soccr*.isnsi musdiness of the latter. mong 
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be init bisted in the resdait area thet will allo for an m adequate” a i 
" reedout ontn ‘in the future if reqiired. be = * ee 


=s ° ae Ss ; 


ry "oe nde 
it ds recommanded that the reduced effort in the reedoot ares be woe 
reflocted in incrwased exphasis on tne early avatialilit: of a 


recoverable system, @nd in the zroper reduction of exnarsis in _ 3 

por g 

the ancropriat @ ,Torc 2rocessin.:, reproduction, end data “i 
veckction sve tens. 

SUSSTSTEXM 

Tnat efforts be viaced on tru cevelopmunt, of ° emiler -*verbe | a 


neckages «itr aigher resolution, and smaller dial vs:losds 
(effective stereo for bettur target recognition, ind muasuresents, | 
as well as for political anc wrther coneicarnt.tang). Ueilization : 
of ell goverwner.. organise’! ons an. “ecilities bevine origeary . Boke 


wission rescornsibilities in -scoranissance sho:le be | 24124 sed, 


Tt Le. recammence:! thet aver- utfort be aace 49 crwide the users | : 
with adequate praia? oes sine and cate reduc:ion equipment in “ry 
safficient tim t2 anve 1: serstlonally ready uvon receipt of ae: 
; , : rt, 

the recovered file, : ee 
eitne vas eeletoy aicsion of “na. erurrea te rhotorrephic 2 
. e i a é. 
recorraissancza, it '¢ S¢ r.rcudet that tne whicle be designed az 
in such ® @fnner that °*% cows ns: compiicere and/or compromise | F f — 
| ." - ¢ “ate 
the design and scurasions of the camura. 3 
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) in the means of collection and may well make nest'ef the aysten obeclote after the . 


. Goring an 2 & D phase, med confusion has been crested between the need of handling 
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VXI. Ae SUBSYSTEM "3® . , ra 
gs os se sarier i , eS OR : ry 
| _ A gonerel inpreseion bas been created by the meager snount ef seg faz 
inforaation available en Subsysten "I" that participation and oniotys by the r 3 
 eutire intelligence community and by the other coatracters ia the SAMOS couples - ne 
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has bern linited, perhape because it is not recegaised as important by the USAF. 
This situstion has epparentiy resulted in a lack of coordinstion which has hampared 
the system design. In addition, it has been very difficult for Ceguisent government 
agencies to examine in detail the procedures, the program, and the hardware ef 
ee, : : 

There is no doubt that the principle af concurrency when applied te 
a ground data handling aysten of this type is « very difficult principle te fellow, ~ 
Reccmendations vere sade by this and ether reperts regarding a shift of emphasis | o 
between readeut and FOCerery? these recomendations correspend 0 a radical ‘change | | 


first fou flighta. 


There are serious worries created by-meay briefings and discussions as | ee 


to whether the interface between the cellection and the analysis nan - 
taker inte accomt.  . ee " 


Ae @ result ef premature initiation of hardware work, the state ef rs = 
the art has serpassed certain Subsystem *I® coupenents while at the same time the 
changes in the overall systen concept have nade other componente ef anal) ise, 
There has been insufficient analysis ef the essential requirenents of Subayeten oem. 


R & D intelligense *take" and the need fer developing the necessary fecklities fer | P 
an eventasl eperational SAMOS systen. ag 
«A oubetanttal number of new problems must be sssessed duving the B & D ie 

phase. These include the type of information collected, the radical difference bas 
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between recovery and readout requirements, the continuously varying information 


rates, scales and scoye of coverage, and the probles ef correlating the in‘ormatien | oe i 
with the orbital time, It 1s evidemt that a carefully controlled experimntal are 
program is necessary to solve these treblem: ard it ie very likely that interia . ae 
‘solution will be necessary to handle seme of the R & ) intelligence "take", a 

On the ether hand, it is by no means clear that the progres has teen 3 
handled on this basis; rather, the immresaion has been created of a large scale ; 
effert teward heavily avtomated consoles, Also, uniquely new digital eumuiake 3 
have been developed “per se" rether than in answer te a perticular R&D prebdles,. | ae 
The change in the operational cencept betweer. a warning systex and an intelligence 7 Sg 
system should have had early and profound influence on the work of Subsysten "I", : 
TreJune 1, 1960 letter from General Wilsen to B® is a late recoguition ef this wg 


= 
ead 


Zaet and may not have been properly izplemented yet, 
Inc lnded in the development ef Subsysten *1° {a an elaborate simiation e 


. ¢ é 


program that seems not te have involved the use ef actual intelligence data, Tis 


elaberate simulation program may have led te wreng conclusions regarding the quality . 3 
of the equipment because of the ebvicus and very serious differences between ; oe 
simmlated end reel material, Substantial differences in estimates of the expected = at 
signal enviromert by various contractors is one example of this possibility. | “ £ 
VITI. 2. RSCOMENDATIORS ae, 

(1). It fe recommended that further vork on Subsysten exe components be F ee 


preceded by immediate test and evaluation werk te classify the sub- . 


e#%& e« 
wey 
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8, . be. See eos 2° - ¢ gery 
‘a as rae a Meu- we. ab Mia dut. : 


projects inte the fellodag categories: 
a. Items which are, or appear Likely to be, better than similer 


e 
c" 


on. Wied td 


devices alruady available for general uss. These should be 
completed and made available to systems other than SAMOS. 
be Items which are, or appear likely to be, indispensable and 


available te supply a ainimum capabjlity for the intercretation 
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(2). 


(3). 





ef the intvrin data that will be fcsnished by E2, stould alse 


be coupleted, | | ‘ we xe 
Ce Items which appear indiepensable for future handling of recevary af 


payleads sheuld be continued, if already initiatec, provided they 


are general in scope and do not lirit the altimate system perfornanes, | 


d. Items which do not meet the (a), (b), (c) criteria and those that So 


Cad 


| appear te be limited to the handling of ELINT data shouldbe 
Suspended, ELINT date fron mere than three pay toads are unlikely 
to become available ia the next tw years, and the relative 
importance of anslog-and ¢ digital data ie still onder question, 
Items that de net meet the abeve criteria end the ELIN? portions 
should rezeia suspended pending discussions betwen the Air Force, | 
the different contractors, and the ultimate users, simed at 
determining te wha’. extent special nurvese facilities are actually 
required. 

It is recewmsaded that simulation programs be based on realistic rather 

than idealistic concepts, ond that the purpose of these prograns be 
one of actual evalaation of “the east eeent as 4t will eperate in the 
future, rather then of disvlaying date and i Xratalng. oo om an 
unrealistic basis. 
It is recemended that the entire intelligence comunity participate 
in all aspects ef the Subsysten "I* program, and that evaluation of 
the systen tale into consideration all other programs, both = 
and conventional, 
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A, The USID nenbers agreed that the highest priority tasks ter ty beeret ‘hep a 


‘. 29 25% 
or: eae Are 
oo hee 


packages are anti-ballistic missile detection and interception of satellite. a 
tracking and telenetering. Deventing epan the reeuite fron the R & D uapesta 
ef the flights, other tasks are to be defined. 

B. The UWIB believes that "it ds essential that the U.S. have accees to 
infornatian derived from electronic emissions inside of desired areas that, in 
the present state of the art, can be collected only by electronic recemnsissanee . 
dver these desired areas* ani that the “R & B effort to achieve this capability - 
should be carried forward with the highest prierity short of interfering vith 


the photographic taaks*. 


ever, indieste that the phote effert mast be pursued to the extent that the ie: 


ferret capabilities are seriously coupromised. . | a 
C. The USIB docunent also states that: 

Our first and nest urgent priority requirement is for a photographic | 
reconnaissance system capable of locating suspect ICEN launch sites, It 4s 
estimated that many sites for the launching of operational Soviet ICBMs will 
be completed between now and the end of 1562. It is our strong belief that our 
best and poseibly ovr only chance to cetect taese sites will be during the 
construction phase; once these rites are completed, we will have considerably 
lees opportunity to detect them. It is important, therefore, that a maxi 
e<fort be made to find the Soviet eperational ICBM launch sites before the end 
of 1962. Once any ICEM site is lecated, a satellite reconnaissance system with 
adequate ground resoletion should be able to maintain surveillance snd coat 
changes in its status, but if thesc sites are not lecated before the end of. the 
construction phase, almost any reconnaissance system would be ef considerably 


less value against such a target. We believe that if we are to find the Soviet 


operational ICBM launck sites, our highest priority effort shoeld be directed to 
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A careful study of the USIB document does not, how. 2 
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@ gmeral search of a substantial portion of that part of the USSR covered by 
the railroad net. Photegraphic resolution to accomplish this search nissien 
wuld need to spproach 20 feet on a aide. Repetition of this general search at . 
the rate of approximately once nach month initially would give us a relatively 
high degree of assurance of providing the information required. © 
D. Is addition to the three specific tasks listed shove (i.e. ABM, 
missile and satellite ground-to-space channels), the USIB indicated that it 
might agree, if cormulted, that an additional requirenent should be laid upon | 
the ferret portion of the subsystem calling for assistance to the visual psy- 
loads in meeting this most urgent requirement of detecting missile bases under 
constrection before 1962. This could be obtained with a reasonable degree of 
eaccess by asking the ferret subsysten to furnish data te the visual system as 
to “where to look", through the determination of; 
1) existence of estshlisiment of signel completes of peculiar types. 
2) spreading of communication and transportation networks to new 
geographical areas | 
3) existence of airports and traffic control centers 
hk) spreading of some forms of navigational aids to new 


geographical areas 
B. It is clear thet there are two sets of the requirenente that the Vers: 


is not ready te define until more complete R GD data are available. The require- 


mente in this category are: . 


1. Identification and deteraination of deployment of electronic weapons. pane 


Sao whee Gf changes Se depleynent een Gecteiiate @ creat deal Covert 
indicating eneny plans and intentions. This reqairenent would invelve =‘: 
the capability of maintaining periodic albeit infrequent warouiiiaens 
of the enay depleynert during the cold war pericd. Capabilities fer 


incr casing surveillance curing perioce of tensions would be required. 
Fae 
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This involves the careful exanination of nary electronic exiesions 2 «+ 
collected im the fulfillment of other requirenats. a = | = 
- Analysis ef the information thus obtained could be made so as to ., ee 
permit discovery of new onay technical threats, improved weepon o 
ayetens, and increased operational capebilities. S 


F. The USIB docuncnt and mest of the documents issued by the Baker 
Committee of DDRLE in the past, after recognising some of the most urgent 


missions, pat a great deal of enphaais on the & & D effort required to develop 


the techniques necessary for effective sdtellite ferreting. 


It is felt, however, that in any R& 1 effort, a prelintcary and sound 


concept of futuro operations is necessary. In section III of this report, the 

serious consequences of a fanlty operational concept were pointed out. : 
G. Operational plans mst be assumed, R & D programs then plamed or 

executed on the basis ef this assumption; operational plans mast then be 


anended as a consequence of the 2 4 D findings, ami so on. ‘This interplay process «. 


converges alnost in all imtances during; tho initio] stages of a project. 
g. Ary R&D plan ia ferret websystens should make effective use of the 
following facts: 3 | 
1. Ferreting is imiependent of clowd cover, darkness and weather. 
2. Mo bandeidth limitation erists on most of the conceivable - 
opura‘cional take. 
3. Ferret subsystens arc particularly adapted to the coarse - | 
examination ef large areas and surveillance thereof. 
he. Perreting makes int sms either very difficult or 
° eatright impossible. 








IT, It is fult that the folloving concept of operations can be used Yoday 8. oot 
a6 a suite Line of future R&C work (al is tharrfore subject to future enend- oe | ad 
ments before being acceptable for actus) operational use). This plan is drevn ed ae 
accordinr to tre rules set by the USIR document eitner explicitly or implicitly, ee 
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ll. YSurwillsnoe nf Fine-Soviet territory will be e primary tosk 
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of any future orerational ferret cubsyrter.. 
2. Sxwinatian of the Sino=-Sovtiet territory for al) eporopriate 


fre-wencies once or twice a year must be sesumed far tre enld RE: 

war fer'a:: 42D work vill ala - supplying the correspond i ng 4 

capabliities and relishility, | f 
3. Specifically directe¢ seronnaisananc: Slighte vith apectal one : 


missions will be recmiuired at irregular intervals averaging tvice - 


o~ three tites a year. (This concept ‘s not axplicit in the 


USTB report but is the peenrsary conanguence of the requirement “a 

perticularly ss related to anti-beslistic missile detection.) | . “¥ 

RAD vork ehovld be conductad to nernit the future nee of GC ae a 

proceedures and to develop the technirwes required“net anly for si es 

long term surveiliance but alar fnr snort ters vacnumal abana: ae | 
ei roars 
Ze Sax: oFe Fe ue 
A. ‘The orderiy tevelounent of a satellite ferret capability mast take =~” ~ 
inte account the need for carly avallabllity of deviens cancbhle of meeting the os 
urgort recuirenents List. ebove and plan tan work toverd a sore completa, ve “i, 
reliable ani Slezible device cepable at « later date of necting missions of — . ay 
lacrer scone, | | a “be 
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A number of oenblens present themelves and the work, should be planned moe? 
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towarcs their earivy solution. 
(1) lewestcs sod epelycss oi Sor mitie sg in ibe present emviroment. 


The croblen of seltectirg arti-iellistic niseila radars from a dense 


“oye 
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siynal environment is not. penis = PTWVP ole, = Preserl Arowrams Fave started in the 


correct div-ection but insufficient attantion was given t~ t:.a oroutem mntil recently, 


Tho detection of s.2eLitteained chrrmuis ari sf grow'-to-misstile 
giidance epannels nas nov orer proteriy studied emi nd verse ies] effert nas been 
initisiad, 

(7) Ongervation o- | rid | tess £ 353 bic. zepit:. 

he wed ‘ats on Se ser'tr:.) emisation a: trannzitters whnse main 
pattern ta ret «ine! toward spae:., This: i<cisics comm:.tent! or linka, >utar, 
reviestisomn] afas, ec. The use af presently plannes om" o Meg FS eur snment would 
give a docissve anawar in tusir ba’, 

(3; jnhasn. ecanbsues art awe tasa segurnc,. 

- .owmwcd looking teenrlaue is ured far larreting fron a satellite 
simiier it: marcy weys to fret ueed for visu. om: rvetior., wnrile t.ne i:len appearres 
€0nd in principle, no peue or fligtt tact ean piwe o setistsctory evaluntloti. 
The 1.90 Of oresantiy pDleanan: $1, 85, ond F2 tn ertit woul! - ive « ourtial answer 
repesiicg tre valigitv of tna sobction, 

(o) Droperetion socests op srmncet cpnce sorna3 
A mzabar of unesryertior? prienomens may ke ‘iS:coverad of whoee 


existence wo now anve no infoms:tion, The sntinoisl foruci-g a* 49 Me discovernc 


wit: tnutntk 5) in omtit is tyrie.) of sucr shennavena, ‘sn of satellites is : oe 


iniispennacle. Fi, 72, av! 3 will ctwe a tartial arawer. 


(5) Madtiole inte rent, o Section, soinigus elgnals, nolarization 
errors. 


a 
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Somer preblers 7 tits type ron antiainuete:, eaneelally o:enuse of the . 


aifferent -esnowme of tne anin en! Sadist artenn. 1t oi’ fs cert polarizations. 
700 fect na? fonoemmert: cracls we Mlnetior- ard ctcer elajla> nhenomen: canrcot 
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(6) In-flight sateliite calibration. 
‘ This has never been attempted before 





| _ used to test the technique. 


(7) Space signal environment. { 
Wide band exploration of the spectram has not been made outside 
the earth and outside the auroral latituces, however, nothing special is expected. 


At auroral latitudes, sone of the lower F} bands aay reveal unexpected signals. 
Satellite teste are obviously essential. | 
(8) High gain antennas stabilised to sai 
This is an essential characteristic of many catellites of the recon- 
naissarce and corsrunication types. We aes te prove the technique; there seems to 
be no reason why difficulties sheuld appear; satellite tests are essential. aa 


(9) Real time payload adtustment to correct errors er to switch in 


alternate units. Tt Btete a 

The requirement for rccemaissance rather than surveillance nissicn 

will pat a premisn en payload adjustments that can be made without hours or days 
delay. In this region, F2 and F3 will give decisive answers. 





N 
than satellate tests could be employui to prove the practicality of this technique. 


(10) Satellite COMI”. 


This collection requi-eaent is not now a part of the preset equip- : 


ment progran. A sensible E & 5 <est should be made in a suitable and likely ~ | 
frequency band to deternins wheather the collection acthot is effective; whether 

the take could be used if available on a regular basis; whether the very existence 
rather than the cont=t of communication missions can be usefully determined. | 


The poseibility of employing high cain antennas ained at a perticular 7 


pofnt on the sroun! should be sspier23. The technique could be essentially identi- 
- eat to these plannni for aizing the E2 cannra. One should note that the accuracy 
planned for this camera would nvemals using 2 25 db gain antenna. 
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(11) Overall reliavility of satellitu take. 
A comparison of the received data with the known, peraneters of - ~ ” 


ee 


signals from U.S. radar, navigation aids and other exitters will be eseential ag Ae 
Saad th 


a means of establishing overall reliability of the data. Without this knowledge; -*.. a 


ar 


. e 
~~ “% 
a 
Se 
rs 


a 


no confidence or validity factor can be established. 


a 
ac. 


(12) Feasibility and procedures to bs employed by Subsystem els, S ; 
| There is little dowht that “subsysten I° will, more than any other, . 3 
be influenced by the results of the early Slizhts and B&D techniques in collection. 2g 
The elimination of errors, of redundant data, ef inhibit errors; the accuracy af ee 
Location, the check with calibrations; the feedback to subsysten F; are probless 4 
that are not likely to be correctly resolv without intone RD trials on acteal .. oe’ 
satellito data take. Fl data is essential hare, F2 data will be much better, but se hire 
etili insafficient. Analog data handling requirerents are very unclear; the = SE, 
ability ef $8/I to abstract asefal results from pertial data; the future eteaciee Rea: ) 
of ELINT procedures to COMINT; ere all epem subjects for investigation and F ae: 
diibigeiaa ree 
C. In addition to thege technical probless, a mabe of operational quis— - - 
tions need te be answered before such requirenents as those listed by the USIB ~~“: 
can be met; this is, of course, always the case with any electromagnetic collection, oa j 
The enew'’s techniques, characteristics and tactics are fundmental in deteraining - Sb, 


the changes necessary in our origina) plans to achieve operational success. a ah 


few of the pertinant questions are listed below: | gs : i : 
1) Do the Soviets track oun satellites? a She ae 

2) Do the Soviets have a space surveillance systen? wo ie 

3) What is the power, gain, andi charecter 0° al) the grouni-to~ = a 
satellite Links that can be intercevted? — | FR, 
bh) What new frequency bands will be revoaled as employed by the | hy 
Sino-Sovi -ts?_ eee 
eed - 1 ae 
mm -7 Sa on ee ee “pe 
ous 5 


It is important to note that ‘he SAMOS equipment, 


bra 


mw. ats 


accoup]ished by these reconnaissance air lanes are essential te the country ieee 


and ££ nerivh flights were to bocome 


litieal 


table, the sent 


concent of ferret SAMO subsysten would hav? to be substantially modified. 


mH. 3. 
A. It is recomaaned: 


SUBSYSTEM "T* RECOMMENDATIONS 


1. That since the arount of expenditure allocated to the boosters is 


eat ef all proportion with that allocated to the payloads » that greater asphasis 


be placed on the payloads, the ground support equinuent, airplane and ground 


tests anc test data processing. 


2. That the muber of Atlas Agena boosters be reduced and as mny 


satellites as possible be based on the use of 


clustering Sergeant missiles) for RAD tests. 


3. That of the three Fl payloads currently available, as many as are 


Thor boosters (with or without 


necessary, be flow singularly or in combination with an El-payload, at the 


earliest pessible date, te achieve one successful orbiting ferret collector: 


(for at least 36 heurs). 


b. ‘That of the four F2 payloads now under construction, as many as— 


are necessary be flown vith Thors boosters to achieve successful orbit with tw. |: 


payloads. 


S. That in order to meet specific requirenents mentioned in the USIB. 


document, a vigorous aD progran be initiated: 


a) te develop modifications to the F2 design or of the special 


test nayload package to develon 1n early capability for the | 


as -presently planned, 
oowld de only a part -- and, a mall part at that -- of the work that the EB-L7?s 
have been carrying on along the periphery of the western world. If the missions 
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b) 


c) 


d) 


e) 
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ites adel 
= we ke el SE 


detection ef Soviet anti-ballistic uissile defenses including ~ cco 


long range early warning and trackers. — ae 
to develop modifications er extensions of the F2 design Leading 

to a means of detection of missile telemetering and satellite 

traczing channels. 

to study the use of 71 or F2 payleads in support of the early 

search for bases under construction and to modify the present 

flight plan if this progras appears capable of early success. 

te achieve the orderly solutien of the B&D probless listed 


above, aimed at obtaining an increased performance in the F35 : 
ani 7 fastly with beter detection ty analog means of un- . 
conventional signals and signal complexes, more accurate and 


reliable oesition dsteraination, higher gain receiving antennas 


te be directed to a specific point en the ground (possibly os 2k 


eulficions “or wor: at distances in the order of 21,,000 miles). 
te previde for at least one flight with the above capabilities 
in the revise! depleynent plan. ; 
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to the national defensive a:.d offensive efforts is recogrised. In order to Be 
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ursency of a threat of any situation is depencent on the cegree thet it is: 
Supported cy all of the above factors in addition to tic extent that counter i. a Tey 
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related to moving cloud paveerme: : a 
The E~2 systen operates on a dasis of seaiiiaiied target areas. Thervere” . : 

no Sensors eboard wnich provide (Te ote ground indication for tar presence eof =o *- oh 
cloud cover. ‘This is a problem of special importance in the £2 photograhic , z 
Srsten, because tna anmiar Mele of ite file rscord is just 3.1 degrees souar. 
It is, therefore, not at all inconecivable that cloud cover car. completely : 
obscure the full rield an:le of Joc Unyroed. . 
horeover, this may occur even shen a normally usable condition for coverage: % 

of 0.2 to %.3 cloud cover exists. Ticre also exists the problem of narrow angle oa 
lenses ouiiquel; relate to the clou: cover. Solar position under these condi tions ; 7 


is ixportant too, for the sun at the incorrect angle to the cloud openings will 
provide un‘esirabls shadow on the ground sccne b::low the opening. Such a condition : 4 x 
makes it difficult to zet overlappins: photography. The probability is quite ee 
low that one can accurately locate a single exposure through the cloud openings “ segs 

Exposure Criteria: | al : a? 

High resolution phetocraphic s;stees are particularly subject to deterioration ie : wee a 
as a result of motion. ‘The greater the resolution, the more rapid the deterioration. . tg 
in the erviroment of motion. As the photoyraphic scale decreases (snallar image: Be 
size) ira puduced cen teant also contributes to a lowered performance of recognition. : ; ‘he 


The slit camera does have one unique characteristic which sets it apart fron : ie Pega : 
all other camerss--a non-dynamic siutter capable of very short exposures, there! ee 
iz no cheaper oF amore reliable aeans for ainimizing the effects of motion than . ae coed 
fast stutter speods. This important and usefn) charecteriatic of the slit autter . > ae 
has deen compromised by cnoosing se very slow mre ers which has bigh ee ee . sis 
capability to be sure, but forcing complex andi exacting compensations (eftecte ° ee 
descriped earlior) to make e strin camcra useful at exrosures of 0.Cl second, . . 7 : =f 
Pext examine the protlen of cw.ere exposure control. the canera is provided = 

with a glass plate in the :ocal plane noon which metallised slits are plated, " pe 
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its inberently high reGitxiten’ diad tow “spud: caipiemng-ep 
reasonable resolutior. coupled wd rigi Satnice as in 
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determine if the lens systen window has been considered 95 sa a ait ot the basic a as | 
etic . PASS oe < x (2 e ‘a rh af 
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Sffet af wisidew ‘qality, petting oxi pressure Leedire, ori aria Patel ae 
The pressurization level ie etated at one: atmoephare of ise . ‘Aawaning be 
= Er 


© MOvtneh diameter window, the total Lend upon the'vindow to 4109, poide apres : a 
‘a, mately. 4 lower pressure (1.5 pai) would surely suffice. tuilsts the whadoy io. =: Be 
thterness is saffieientiy thick to withetarid this load," the wingiow. 21 become. ae te! 
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Antroduced, At may be of such magni tude as to shirt the fooal ‘sien positions se eee 
: ayes 
: "» aes * 2 : ‘ | a ee 


® e 
Tis is important in view of the extrenely narrow range of critical focus. 

The lens system window is critical, under lose, for internal stresses (frde 
temperature gradients and/or pressure) can approach such magni tudes where its 
resultant quan ty ests the resolution Liait uf tan atire opvica: system. It is 
essential that tne window be kept in a ctable condition, for the existence of © 
vnermal gradienzs will vesy the quatity until such tae as the window resunce 
thermal scability. nis means different cnaracteristics for ditferent photorraphs 
until] stsbilit: nas azain heen reacnet, 

tne prement LYS) procedure for ground collineter testa of the F-2 camera 
dees nzt provide that the canera be pressurized to match the expected spaceborne 
Situation. This snhocld be remedied. 

‘round Lentrol of Rueclution: 

Tr 5-2 photorrannic systes previacs for commana control of resolution. “his 
. is impractical eince there are too many parareters wiich enter into this eud effect. 
For examl, a focus control and iaage motion co=pensation control are nrovided 
and tnis directly raises the question as to whether an operator at a renote console: 

o7. one. ground is able to determine wich of these two are in errar. Eow is the 
operator to know if the difficulty is thurmal stubilit;, window effects, nis- 
alirtsim~s de fo launch Jorces, ete.? In tie eence of resolution targets somewhere 
on the gremd, it is virtually impossible to meke an adjustment in resolution remotely. 
tis operational mode required redefinition and evaluation. | 
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cluar sist how cam-ra orientation is nroyrasmied for this purpose. Intuitively ’ as 


tre walue of sich stereo is questia.atle in view of the involved geometry. It is 
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elevation are located in the overlap arwa. Gn this basis realtive measurements 
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The DOSS Advisory Group on Cdr /COSSEC/ELIT? hos wnoas 
preparcd the attached revert, subject: “Review and. Reccomn ie 
dations of USAP Satellite Recommaiirsance F-oject SAINS" ana Tipe 
_ it io forwarded for information ant any accion deencd 2 par 
ig 2 ees 
The report covers all eit aspects of the project ae 
‘- incluling the latest USID statement of satollite reconnaisance ease 
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sideration the previous efforts cf: ES. 
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fa) The RAND Corporation eee ta 
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(8) ‘he Office of the Assistant Director for . 
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SUBJECTS | ' Review ca TUS Recommendatiuns of U 3A, F Satellite’ ray 
Recunnaissance Project SAMOS. 3s Sa ,; 
6 : “ 
“Ss 1 GENERAT. - Backs round Informition rs: 
~ eS | 7 aa 
| - ory 
A. During the past keveral mouniis, deliberations and siudse® og 
: i : 7 | | ‘es ‘ 
conc: rning the various aspects of the S..M6CS Progras: have ucen conducted >, 
a : . ¢ i ae Loita 
a by many : ruups and individuals, The ational a: ture of lads proprars, ani OPS 
, birt cag asaport once tiat the many potents..J users of the product plice on ces 
° 3 5 : ‘ . 7 . 
Propram, imticsteP that any roview erist consider Ui. program.as 2 
3 
i ; 
: whole in order to be nwst effective, eeceny. Lhere 228 Veen evidence 
3 ua revised doctrine of the SAMC-S Program, sbessacd ja informal cis- Bs 
i . , ee 3 ofan 
iF Cu s8i0%s — members of the Cifice of tac Secretiry uf the Air Forte, § - "so 
: atl as seen in ruc’, darcetives an tiie General Wilson letter to the BMD... H2%. 
4 3 : fe es ae rete 
; fruwever, in the meantime, national and me rnational atfairs Have forced ee 
? tt ° * ot 
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2 Ww BPSeENcy, Onpies with a frantic expectancy, for a project whose | oa ae 
2 ° - 1 7 rd rr Nes we 

3 7 Ay a 


sccchnology aus been both overstated and underdune. Consequently, this” st oe 
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lie GENEL - Political ax: Manaremert Conzice-atiors | 2 
A. The univarsal applications of satellite reconfaissence have not neen : I . 
fully recognized. World-wide mapping, disaster and rescue surveys, zeclogical —- me 
: . .* a of. 
nearch, weather analycis and warning, peate-tine inspection and d/aarnament | oP 
| ' y: 
control, are all possible sunctions of satellites. Aside froa trcas practical 7 
anplications, the sciertific rerults are, of course, also cf very creat inrortanee, Ss 
, Se 
2. Internations and national approva] to conduct operations is, and will é 
conzinue to be, 3 serious protler. ; 


The situation rust be cuch tha the Progran . 
wil] be acceptatle pelitieally — inttialiy, uno U. S. National oasis, and 


ster, on an international basis. This includes favora>le ‘néoct. rinats 4on cf the — 


puzlic. operational ara/or exXecuts ve control by an orgenization eapable of 

sponscring beth military and civilian pusce-tine utilization of SAV, anti of 
expecitiously and effectively exploitine the ex results. wherever nelitical 
approval as discussed, it met be romenbered that. the Soviet Unior 


re) pioneered 4 

in this area by putting into orbit, with no intevnationsa)’ aercencnt, satellites a 
of various types (including at least one with photorraphic capabilities) and ! : 

with ne acreenent and uncertain action regsraine. interrational sharing of infor- _ , 

msvicn acquired. | | “. 7 | rs 

©. The U. S. cannot afford two H & D progrars of this type; and the ‘results f 

of the program will be of priority interect not only to the USAF and the 0) but | Z 

to the ertire intelligence comunity ard the nation. | | % 

Political approval to umertaxe satellite reconnaissance well depend 7 


tcly upor. the degree that the conditions of universal apedicatian are rct 
oy tLe SAMX syetex. 
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+ Te military and civilian requiraarnts are compatible ~- at leact, from 
the 24D point af 


of view == and a clearer selation will need to. be ectadlished 
the Lepartnent of State, RASA ard the DOD as to the expleitation Gs 


b-twees. 
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Fe ef feetive and expecstiour exoloitation of the SAMOS material >Cguircs ae, : 1 
that the dsta reduction be accorp) izhed eixultaneously by or in cooperation vith e | 
all interestcd agencies utilizirg reference material fron ali avuilable sources. . 3 
ani programe. Ferphasie by the ind vidual aconcies vhould be concistent with “—. | 
ther wriority areas of interest and their respective ascigaid roles end risstonr : i; 
nis indicates that existing facilitics and agencies should be used, or that | toot 

| iexeaiute action should be taken to prepare an adequate facility to accomplish : % 
ths eask if cxisting facilities are iradecwuate. | 
5. Program reorientation is necassary and so is strengthening of the _— a 

“erganization, but one should use care before starting completely new procrans 
or establishing completely new orearizations. A solution of existing and | 
cursernt problezs, on a eachniead ard nanarenent level, is very badly noeded, : 
Hae the caphasis on new 8 & D eccardcatioes. row rocket devclopmenis, etc., 
that are rot directly associated vith the primary migsions of the system, will | £ 
tone to dilute or degrade timely eacetnt of usable end products. | 7 
Morry and effort should de used to clean up, erpedite, and improve the ° 


existing program; and greater cffort st.ouid be placsd on obtaining izproved ers 
resulrt:, Gualitatively and quantitatively. | 

S. ALL of the above indicates that the progras should be under the | 
executive control of a national organization that hee an international growth 
setcriial. 

=. nace:rendations | | Ye 

| (13 It is recexmerced that the DOT recommend to the NSC that axecutive 
Trecpe:cibpility for general gcidance operational plans ard policies ana estah- 
sishs.ent of operational priority, in both the civilian and rilitary applicatiors 
ef SAMS, be piaced cruer a new Ind executive officer (ad hoc) or under an 


existins office, sucl. as, the Areistant Socretar7 of Def ersr/Special Operations. 
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(2) The USAF be given the task of: 


(a) managing the R & D progras 





(b) operating the ailitary part of the operational propran | i 
‘either oponly or uncer cover of a civiliar mission brary 
(c) making avallabdle beth the rav and the analyzed data to | : 
all U. S. agencies designated by the Executive office, _ 
whose establishment is reconr ended urder (1) aoove. | ga) 
(3) The Executive Officer should exmeine tha porsibility of accon- 


piiching data rocuction by a “Joint Sstollite Process-nr and Data Rodcuction 
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le The official requirexents for reconnaissance satellites nave: “=: ©. 


ae 


uxiorpone a moot iwportant change in the last year. Sefcre analyzing the ne : 


July 1960) oitustion, it is worth Listins here for future dizcuasion som of a 
interpretations presented by the USAF in official and unofficial briefings. 
2. The use of satellites as varning devices was considerad basic - be 


possible), a large number of satellites (16 to 20) would be raquired to be in - 


tit at the samc time, with practically instantaneous transviesion of pictcres sh 
required (Subsysten ou"), and accowpanying large s scale cate hancling effort on 9 


“as 
?& 


mts 


the ground. (Subsysten er*) (ef. Annex Ae | | ms; | 
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3e It is worth noting at this point thet the paecty ee of concurrency i 
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23 been observed too strictly heres the asks processors should be built only 
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after the vork on the collection ‘Sysves has progressed ar Sasat to the point of 
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defising the basic concepts. This was not done in Subsystem "I" and me consee é 


he 

quences of the error are serious. x 

be The effect of weather, of orbit ceomtry, resolution, and eccnonic 4 

factors have been forcefully emmhasized by a number of technical groups and, as X 

a cnaceatetion; the feasibility of the orizinal scheme as a warning device has -s 
‘bac shown to be both problematic fra: , technical point of view, and almost 
inpessible from an econosical point of view. | vo | 4 

5. the dSsappearance of the warnine fimction as a ehacaititl part. of a 
‘he design basis is an event of recent occurrence. The necessary changes in the ( F 

fosr. of instructions by the HD to the contractual set-up seens to have lagged "8 

the USAF accepted charge in doctrine, a | < 


6. ‘de should note here, before it is forgotten that. it. ie this 
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she SA: oS cepabilities go far teyond sereiy providing intelligence infornmiticn; 
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erreneous goncent that put emphasis on readout rather toan recovery, that sa on > 


about a large expenditure on data processing devices, video links, dirital a 
att 
Emons and so on =~ all ef which may conceivably turn out to be useless, °° ay . 


7- Uniess the change in doctrines is recognized by all resnonsible | 
partces as the correction of a previous error, some of the ristakes of the past 
will be commounded rather thar. elitinated, — _ 


fA. Another error, still present in th? Project syrten, relates to ths 


fees 4 a te y* $ 


lack of proper dissexination of Project information. In the early parts of the 
mrograa, a determined and unwarrantea effort wa: ede to secuce the flow of 
information on SIMCS to the intelligence comunity with inproper usc of the ae 
anoa-to-knov security rules, The aitustion has improved, but there ic still: 
insutiicicnt appreciation that 54:05 is a natio2l rath sy then an Air Force 
Procvest. ‘the USAF owes to all interested intelvigence agencies periodic and 2, 


candid Sercts on its intentions, plans and Seu rerenen ete. As stated heretofore, 3g 
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and <ti:is fact contributes further to the responribi lity of the air Force towards 
necting information needs cther’than its om in‘elligence requirerentss | 
Be Tre STB July 1960 Docunent | 
Ou July 5, 1960, the USIB re-affirned the requirements for ‘SAMOS. An 
enalysis of of the docuzent brings out the following facts: 


(1) The requiresent for satellite reconnaissance is irportant and ; 


" eontdaueus. . | | a 


(2) No warning capability is expected, rather repeat covercre with 


_ intervals of one to six eorths; if required, some targets may naed to be re- 


exazired at cleser intervals. 






(3) Optical resoiztions (Subsyatex we") et are required nthe 


sor cicccrent types of inte> sligence infornstion. | | a 
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(4) Very Mexible ELINT devices (Subsayster "F") are desired with 


: er.gnasis on it & De The only detailed target req-drener.ts given at this tire are 
os these calling for identification, localization and anulyais of ke; electronic e 
end tture used in anti-~hallistic defence, niscile telemetry an! sstelLite Uris, 


(5) ron a wisual or optics] satellite two copa ti Medes an: necidac. 


Taraperasing the USIZ notes, the rollowing annear necesrary: 

(a) A quick colution of the eurveillarce proviem is neeced bercre 
1962 to find missile beses under constructicn. 

(v) A continuous oporational capability airrc at the tick priertty 
tarzets, and bot, cOntincrs surve! Lance and 3 sirected 
reconnaissance (vhen the weather is suitaile) are neecec, 

(6) COMirT collectios isa =ot clearly santeu until deiter cata are 
uvailable on the capabilities of the eyaten. | 
| Cc. There will be & continuing renci ruscat for “boterr:.je ad SLIT coversge, 


At tne state of the art permite anda ar tha accuracy, tynerc and remoers of weapons 


a; stexs increane, the accuracies and detail req'.ired in the end prvuucts will becese 
increarin;ly greater. 
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5 ue’ fa: 
is TY, GENIAL = Readout 
ke Tho USIR requirevents put a grest den! of emnharis on an early ane’ . 
1 tor the detection of niasiie bases under constructicn in the periot 2560-1962, They” ie 
, ‘glaoc point. out the necesrity for a cont. inuing visual surveillance ‘r, the years | te a | 
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Valle A, SUBSYSTEM "I" | 

A general impression has been created by the meager anourt of 
information available on Subsycten "I" that participation and knowledge by the 3 
entire intelligence community and by the other contractors in the SAMOS complex 


: ba 


kas becn limited, pernaps becauce it is not recognized as important by the Dsir. 


Shis situation has sonarently resulted in a lack of coordination which has haxpered - . 


the system design. In addition, it has been wery difficult for cognizant government .." 


agencies to exanino ia detail the procedures, the program, and the hardware. of Fi 
; wh 

Sutsystea "I", ; sak 
There is no doubt that the principle of concurrency when applied to . 


a ground data handling aystea of this type is « very difficult principle to follow. ES 
Recimnandations vere made by this anc other resorts regarding a shift of exphasis =; 
between readout and recovery; these recommendations ccrrespord to a radical change * 


in the means of collection and may well make most of the system obsolete after the 


first few flights. | oe 


There are serious worries created by many briefings and discussions as — 
° a 
to whether the interface between the collection and the analycis has been preverly - 
taxen inte account, | 


as 2 ee 


As a result of premature initiation of hardware work, the state of 


de ° 


tie art has surpasscd certain Subsystem "I" ceaponents while at the sane time the |. 
chances in the overall systez concept have uade other components of mall use, | 


Taere has been insufficient analysis of the essential requirerents of Subsyste- " 


near ., sat 





"S26 


a 
=. 
a. J 
° “h 
Ss 

ah) 


° 
“ 


a 


8 
ad § 


%, 


a 
“te rp 


@. 
SY ie 
i 


Beas "e 
a ae 


a 
oe” T+ 


o* a 
Pome, ° * 
try ove 
wt ow" 


“ "eh, 


wh 


ay cr 
5wiea® 


Brae te 





“5 e 
Bog ee eS 
Sates SARs 


. 
* s 
. 4 
ial Ws 

. 

. 


th © *% 


program that seoms not to have involved the use of actual intelligence data. 





between recovery and readout requirements, the continuously varying infores “As 
rates, scales and scoye of covprage, acd the Froblesa of comelating the sont 


with the orviteal time. It is evident that. a carefully controlled experiventa) ” 


stip. 


program is neceasary to solve thrse vrotlem: urd it is very likely that ee Ts 
a3 


"s 
cat 


On the other hand, it is by no means clear that we procras ha tn 


solution will be necessary to handle sone of the R& J intelligence "taket, 
handled on this basis; eailes; the impression haa been created of a large scale i: : 
effort toward heavily automated consoles. Also, uniquely new digital compaters.24. 
have been developed "per se® rather than in ansver to a particular R & D problin! 
The change An the operational concept betwen a warning ayster and hn Sstelitgescg 
system should have had early and profound influence on the work of Subsysten Te 
TwJune 1, 1966 letter from General Wilson to EMD is a late ae of this.’ 
fact and may not have been properly irplencnted yet, 4 


. 


Included in the developaent of Subsystem "I" is an elaborate simulation 
This 
elaborate simulation propranm uay have led to wrong conclusions regarding the quali 
of the equipment because ef the obvious and very serious differences between 

sixclated and reel material. Substantial differences in estimates of the expected 


signal environment by various contractors is one example.of this possibility. 


VITT. 38. RECO@RIDATICES | 
(1). It de recormended that furthers work en Subsystem "I" components be 


preceded by imediste test ari evalurtion work to classify the sub- | 
projects into the fellowing eetacera* et | 


&- Items which are, or appear likely to be, better than . 
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(2). 


(3). 


«the different cormtracters, and the “ultimate users, aimed at 


than ddealistic concepts, and that the purpose of" these prograas be 


one of actual evaluation of the equipment, as At will operate in the | 








“ie 

oH 

a, 

of the inturin data thet will be fuszished by £2, stould also 43 
be coxpleted, ‘ 


‘Items which appear indispensable for future handling of meovery . 
pay seeds should be continued, if already initiatec, provided they | 
are general in scope and do not linit the c]tinate system performansj 
Items which do not meet the (a), (b), (e) exiteria and those that % 
Speeat se be serene tae eters of ELINT data should be 


se clit 


ot hae v2 


suspended . ETet data fron nore than three payloads are wlikely | 
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F Go setts 


to become available in the next two years, and the relative 
importance of analog and digital data is still uncer question, 
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Teens that do not moet the above criteria and the ELINT vortdians 


should rezain suspanded pending discussions batw-sn the tir Poree,. 
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determining te what extent Special surpose facilities are actually * 
required. 2% a i) 
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It is paccmendad that simulation proyrans be based.on realistic rather’ 


ap ge 
“, 1fenty 


feature, rather than of displaying data and training operators on an 


: : t% 
umrealistic basis. . | 
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It ds recesmended thet the entire intelligence commmiuty participate - 


in all aspects of the Subsystem "I® program, and that evaluation of 
the systen take into consideration all other programs, both s- - 
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sackages are anti-ballistic missile detection and interception of of satellite 


tracking and tclenetering. Depending upon the results from the 2 & D aspects 


 @f the flights, other taske are to be defined. 


3. ‘The USIB belioves that "it 4s essantial that the U.S. have access to 


inforxation derived fron electronic eniasions inside of decircd araas that, in 


the present. state af the art, can be collected only by electronic reconnaissance. = 
over these desired areas” and that the "R & © effort to achieve this capability - 


should be carsied forward with the highest priority short of interfering with 


the photographic tasks". A careful study of the USIB docunmt does not, how- 


ever, indicate that the photo effort sust be pursued to the extent cies the 
ferret capabilities are seriously compronised. 


C. The USI document also states that: 


4 


“Our first and zost urgent priority requirement is for a photographic 


reconisissance system capable of locating suspect ICBN launch sites. It is 


estimated that many sites for the launching of opcrational Soviet ICE's will 


be completed between now and the end cf 1962. It is our strong belief that our 


best anc paseibly ovr only chance to detect tasse sites will be during the 


ccn=truction phase; once these rites are completed, we will have considerat’:: 
less opportunity to detect then. 







It is important, therefore, that a <> *- 
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IX. 1. ANALYSIS OF TRE USIB REQUIREMENTS FOR SUBSISTEX F e 
A. 


Tne USIB members agreed that the highest priority tasks for the ferret ° 
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@ genemc:: search of a substartéal postion of that part of the USSR covered by 


the railroad net. Photographic resolution to accomplish this search mission 


woulc need to approach 20 feet on a aide. Repetition of of this general search at . 


thc rate of approsinately once each month initially would rive tis a relatively 
high degree of aszurance of providing the inforration required. « 

DN. In addition to the three specific tasks listed above (i.e. ARM, 
missile and satellite ground-to-rpace channels), the USIB incicated that it 
might agree, if cormulted, that an additional requirezent shouid be laid aaa 
the ferret portion of of the subsystem calling for assistance to tho visual pay- 
loads in nesting this nost urgent requirement of detecting missile bases under . 
construction before 1962. This cold be obtained with a reasonable degree of 


saccess by asking the ferret subsystem to furnish data to the visual ayes as. 


to “uhere to look", through the deternination of: 
1) existerce or establishwent of signal complexes of peculiar types 
2) spreading of communication and transportation networks to now 
Geographical arcas | 4 
3) existence of airports and traffic control ances 
4) spreading of sone forns of navigational aids to new 


geographical areas. 
Ss. It is clear that there are two se:3 of the requirasents that the USIS 
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| This involves the careful exemination of oney electronic arissions 
. collected in the fulfillxent of other requirexzetr. 

Analysis of the information thus obtained could be made so as to 
perzit discovery of new cneny tochnical threats, improved weapon 


gsyatems, am increased operational capabilitics. 


¥. The USIB documcnt and most of the docummts issuod by the Saker Ay 


Committee of DDRLE in the past, after recognizing sone of the most urgent 
sissions, put a great deal of emphasis on the R & D ort required to Raitge “s 


the techniques necessary for effective sdtellite ferr sting. te 
It ds felt, bowever, that in any R&D effort, a prelisizary and sound | ‘Ai 


concept of future operations is necessary. in section III of this report, the 7 


serious consequences of a faulty operational conc*st were pointed out. 


a G. Operational plans must be assumed, 2 & D prograns then planned or “ 
executed of the basis of this assumption; cperationzl] plans mst then be é 
- : ezended ag a consequence of the 24 D findirgs, avi so on. This interplay process ® oe 
: | ; converces alnost in all | imtarees during the initis: atages of a project. 
| a. ary R&D plan in ferret subsystens should make effective use of the ; 


r  ~Felleving Lacts: 
1. Ferreting is iriepenient of cloud cover, darrness and weathe>. 


2. Wo bandvidth limitation existe on most of the conceivable 
Opurational tak. | 
3. Ferret subsyctess arc particularly adapted to the coarse 
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accordii; to the rules act hy the USIB document oitner oxplicitly or trplt at ayes ae 
1. Surveillance of | fT ineSoviet territory vill be a prinery tack | eee, 
of any future onerat! anal ferret cubsyrter, | & 


2. FExraination of the 2ino-Soviet territory for all epvropriate 


frequencies once or twice a year must be asouned forthe enla : he 
war period; RAD work vill aim et supplying the correspomiine a: 
copabilitinn snd relinbility. — dag 
3, Specifically directed raconnaisnance ‘Lights with anecial GRC 
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" misaiona will ba reouired at ivreruler intervalea everaring twice ©. <? 


om three titres « yrrr. (This conecpt is not nxplicit in the | : ei 

USIB report but ie the nenrasary ennanavence of the recvirceert - 

particularly as related to anti-beilistic nissile detection.) “vk 

R&D vork ehould be conducted te cernit tie future use of GRC - is" 

procedures and to develop tne tachninues required not only for : & 

long tern surveilcance laut alan frr short terms roeconnaissanca, : ai 

2. STACY Pe ney, ~ | ° mt ce 
A. ‘The orderly 4evelounent of « satellite ferret capnhility must take 7 Be 

Lata account the need for carly availability of doviens conchie oF cnn the ba : 
jergort requirenents. liste? above and plan tan work tounrd a nore. Maciek. ome 


d relintle and flexible device cannable et s leter date of meatier missions of 
laisrer senna, 


3. A.mmber of problems pregent themselves and the work. s seuld be planned 


tovards thair early aodution, 


(1) Setesties pnd mpatycie of bey entree dnubrarecont eminent. 


The problen of selectirg erti-belliatic riszile radars froma é:: ; 
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(2) Orgesy S emitters fron bhel> sanity. , 7S 
he med deta on tne serttt:. emisaion ar tranntzittern whose min | oi 
matiern Ja rat ainc! tovard sperm. vhis includes comzu.icatins links, rartsr, 3 
revieitiow) aids, ete, The use of presently planners 7", “>, *3 eens would © af 
rive a docia! ve anawir in thoir ban. “3 _ 3 
(3) InhLkt srennimuee nx toreglan veeurney -_ 

—— & Covwmard looking tress laue fc used foe Yerretine fron a antollite 
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(6) In-flight sates ite c2) tpration. 





This has never been attempted before. Aircraft tests could bo ind 
used to test the technique. | : | mae 
(7) Space signal environment. aa 
Wide band explorat s4en of the spectrum has not been made outside | ve 
‘ * the carth and outside the auroral latitaces, however, nothing special is expected, Bap 
7 At anroral latitudes, some of the lower F} bands may reveal unexpected signals, 2 
4 Satellite tests are obvicusly essential. 3 
3 (8) High gain antennas stabilized to earth. | 3 
This is an essential characteristic of many catellites of the recon- 2 
esse naiscarce and corsunication types. We neod to prove the technique; thcre seems to & 
: be no reason why difficulties should appear: satellite tests are essential. m4 
(9) Real tine payload adjuctnent to correct errors orto svitchin 4 
‘ 2 alternate units. | | : : oe 
4 The requirosent for recommaissance rathor than gurvotllanee rission oe) 
- will put a presion on payload adjustments that can be mado without hours or days - te Re 
al delay. In this region, F2 and F3 will give decisive answers. Aircraft rather 2 
than satellite tests could be employed to prove the practicality of this technique.. 
(0) satelite coe, . : By 
j This collection requi: reaent is not now a part of the present equip- We 
7 nent progran. & sensible K&D test should be nade in a suitable and likdly — Bad 
: Lrequency buns to detarmine whether the collection actho! is ok foctive; vhetier ; 3 
i ] the take couldé be used if available on a regular hasiss uhether ‘the weary aeistanse! “ a 
: rali:icr than the contmt of communication eiissions can be usefully determina. - fs 
: : she possibility of employing high cain antennas aimod at a particular AS 
? pocnt on the erouni should be axplorsd. The technique could be essentially identi- | 2 
2 + eat to these plan: for aiming the E2 canara. ‘One should note that ths accuracy 
plans | 


ad for vhis camera would perait using 2 25 db gain antenna. 
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(il) Overall reliavility of catellite: take, | 
 & comparison of the received dota with the knoun paraneters of — in 


signals from U.S. radar, navigation aids and other en‘ tters will be eosontiny hee 
g means of establishing overall reliability of the data, Without this knowl eae 
no confidence or validity factor can be estab! ished. 
(12) Feasibility and procedures to be exployed by Subryste: ey", 
There As little dowdt that "subsysten I* will, more than any other, a 
ve Lattesnced ty the remulte of the atrly Flights and AAD techaiquas An collection, 
Tho clinination of errers, of redundant date, of inhihit errors; the. aetasiay of 





location, the caeck with calibrations; the Teogback. to-subsySten ¥; are provlass 
that are not likely to be correctly resolvid without intenze ROD trials on actnal Hy 
satellite data take. Fi date 4s essential home; F2 data will be much better, but ee 


aut 
still insufficiant. Analog data handling requirenents are very uncleir; the ae 
ability of SS/I to abstract useful results fron partial data; the future extension”; # 
of ELINT procedures to COMINT; ere all open subjects for {avestigation and - ay 
C. In addition to these technical problexs, a mmbor of operational ques- _ "Ss 


tions need to be answered before such requirenents as those listed by the USIB _ wee | 


Lao 


can be net; this is, of course, always the case with any electromagnetic colLnetiton!‘ Mtr. 


The encuy's techniques, characteristics and tactics are fundamental in determining. is 
the changes necessary in our original plans to achiove operational success. A vie 
;fou of the pertinent questions are listed below: foo, — 
1) Do the Soviets track our satellites? a 5 | te 
2) Do the Soviets have a spece surveillance systen? ses 
3) What is the power, gain, and character of all the ground-to- " <= = 
satellite links that can be interceste!? ae: at 


L) What new froquency bands will be revoaled as exployed by the - 
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It is important to note that the SAMDS equipsunt, as presently plannoz, — 

eonld do only a part -~ and, a sal) part at that -- of the work that the Bits « 

have been carrying on along the periphery of the western world. cee vo 


ascornn ishad hy thoes reeonnaiseance airvianes are essential to the country — i. ° a 
and if inhery flirhts were to beenme politically unacceptable, the sent | a 
concent of ferret SAMOG subsysten would have to be substantially modified. ‘ os 


. 3. SUBSYSTES "F* RECOCEMITIO“NS 
A. It is recornanded: 
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l. That aince the seount of expaniiture allocated to the beosters is 
out of all proportion with that allocated to the payloads, that greater as cama 
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be placed on the payloads, the grouml support cquioment, airplane and ground 
tests and test data processing. 
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satellites as possible be based on the use of Thor boosters (with or without 
clustering Sergeant missiles) for R&D tests. 
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3. That of the three Fl piyloeds currently available, as many as are 
necessary, be flow singularly or in combination with an El payload, at the 
earliest possible date, to achieve one successful orbiting ferret collector 
(Lor at least 36 hours). o . 
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S. That in order to nest specific requirenents mentioned in the USIB 


document, a vigorous aD progres be initiated: ) | 
a) to develop modifications to the F2 design or of the sousbeas 
test pay lead package to develop an carly capability for the 
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c) 
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detection of Soviet anti-ballistic misazile defenses —* 
long range early warning anid trackers. 

to develop modifications or eet of the F2 design londing . 
to a means ef detaction of missile eens and satellite 


| tracking channels. 


to study the use of 71 or F2 payloads in support of the eerly 
search for bases under construction and to modify the present 
flight plan if this program appears capable of early success. 
te achieve the orderly solution of the R&D problens listed 
above, ained at obtaining an increased porformance in the F3 
ani PL faxtly with better detection by analog means of un~ 


corventional signals and signal complexes, more accurate and 


' geliable sesition deteraination, higher gain receiving antennas 


a) 


to be directel to a specific point on the ground (possibly 
eurficicn, ‘or wor« et distances in the order ef 2!;,060 miles). 


to provide for at least one flight with the above capabilities 


4n the revised deployacnt plan. 
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